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(OHFWULFLW\ JHQHUDWLRQ DQG KDYLQJ HQHUJ\ UHVRXUFHV DUH RQH RI WKHPRVW LPSRUWDQW LVVXH IRU VRFLHWLHV IURPSDVW WR WKHVH GD\V
)RVVLO IXHOV WKDWSURYLGLQJ WKUHHTXDUWHUVRIZRUOG¶VEDVLFHQHUJ\QHHGVFDXVHJOREDOZDUPLQJZLWKJUHHQKRXVHJDVHVEHFRPHV
SURJUHVVLYHO\ VPDOOHU DV ZHOO (QHUJ\ FRQVXPSWLRQ LV FRQVWDQWO\ LQFUHDVLQJ LQ SDUDOOHO ZLWK SRSXODWLRQ JURZWK LQ WKH ZRUOG
XUEDQL]DWLRQ LQGXVWULDOL]DWLRQ DQG H[SDQVLRQ RI WHFKQRORJ\ :KLOH IRVVLO IXHOV DUH TXLFNO\ UXQQLQJ RXW HQHUJ\ GHPDQG LV
LQFUHDVLQJUDSLGO\,WLVDVVXPHGWKDW3HWUROHXPLVJHWWLQJUXQRXW\HDUV1DWXUDOJDVDQGFRDOZLOOKDYHUHVHUYHXQWLO
DQG  ,Q DGGLWLRQ WKH XVHV RI IRVVLO IXHOV KDYHPDQ\ QHJDWLYH HIIHFWV WR RXU HQYLURQPHQW &LWLHV DUH FRYHUHGZLWK EODFN
H[KDODWLRQVDQGVRPHWLPHVLWLVKDUGWREUHDWKHEHFDXVHRIDLUSROOXWLRQ7KH2]RQHOD\HUKDVSLHUFHGDQGKDVEHFDPHXQDEOHWR
IXOILOO WKH WDVN RI ILOWHULQJ:HKDYH VWDUWHG WR IHHO WKH HIIHFWV RI JOREDOZDUPLQJ VWURQJO\ZLWK HDFK SDVVLQJ GD\ ,Q VXFK DQ
HQYLURQPHQWHOHFWULFLW\JHQHUDWLRQZLWKVRODUHQHUJ\LVEHFRPLQJUHDOO\LPSRUWDQWZKLFKLVDQHQGOHVVVRXUFHRIFOHDQHQHUJ\
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IXHO VRXUFH LQ WKH UHDOP RI UHQHZDEOH HQHUJ\ LV WKH VXQ 6RODU SDQHOV SURGXFH HOHFWULFLW\ WKURXJK LQGLYLGXDO
SKRWRYROWDLFFHOOVFRQQHFWHGLQVHULHV7KLVIRUPRIHQHUJ\FROOHFWLRQLVYLDEOHLQUHJLRQVRIWKHZRUOGZKHUHWKHVXQ
LVSOHQWLIXODQGFDQEHXVHGLQLVRODWHGUHJLRQVRURQKRXVHVWRVXSSOHPHQWWKHULVLQJFRVWRIHOHFWULFLW\IURPDSRZHU
JULG7RFRQYHUW WKH VXQ¶VHQHUJ\ WKHFHOOVFDSWXUHSKRWRQV WRFUHDWH IUHHGHOHFWURQV WKDW IORZDFURVV WKHFHOOV WR
SURGXFHXVDEOHFXUUHQW>@7KHHIILFLHQF\RIWKHSDQHOLVGHWHUPLQHGE\WKHVHPLFRQGXFWRUPDWHULDOWKDWWKHFHOOVDUH












































7KH 7XUNLVK HFRQRP\ KDV EHHQ JURZLQJ UDSLGO\ HVSHFLDOO\ VLQFH WKH V 'HVSLWH OLPLWDWLRQV LQ GRPHVWLF
UHVRXUFH DYDLODELOLWLHV SULPDU\ DQG VHFRQGDU\ HQHUJ\ GHPDQG LV JURZLQJ YHU\ UDSLGO\ SDUDOOHO ZLWK LWV
LQGXVWULDOL]DWLRQHIIRUWV7XUNH\LVDQHQHUJ\LPSRUWLQJFRXQWU\7KHPDLQHQHUJ\UHVRXUFHVDUHK\GURDQGOLJQLWH,W
KDVQ¶WYHU\PXFKRLORUQDWXUDOJDVUHVHUYHV)RUWKLVUHDVRQDVLJQLILFDQWSDUWRIRLODQGJDVLVLPSRUWHG,Q7XUNH\
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$KRXVH¶VGDLO\ZHHNO\DQGPRQWKO\HQHUJ\FRQVXPSWLRQDPRXQWVVKRZQRQWKHIROORZLQJ7DEOH:KHQWKHWDEOH
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DQG DOVR PDNH GDLO\ ZHHNO\ DQG PRQWKO\ UHFRUGV ,W ZDV DOVR SRVVLEOH WR JHW UHPRWH DFFHVV WR WKHVH GDWD
0HDVXUHPHQWV ZHUH PDGH GXULQJ  \HDU SHULRG DQG WKH SURGXFHG HOHFWULFLW\ ZDV XVHG DW 7HFKQLFDO (GXFDWLRQ
)DFXOW\RI6HOFXN8QLYHUVLW\6RODUSDQHOGDWDUHFRUGLQJDUHDLVVKRZQLQ)LJ
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